Introduction
Intrinsically photosensitive retinal ganglion cells (ipRGCs) are a third class of photoreceptors in the retina (Berson, Dunn, & Takao, 2002; Hattar, Liao, Takao, Berson, & Yau, 2002) . They contain melanopsin (Provencio, Jiang, Willem, Hayes, & Rollag, 1998; Provencio et al., 2000) , a photopigment that mediates a depolarizing phototransduction cascade in ipRGCs, allowing these cells to fire action potentials on their own upon light stimulation (Berson et al., 2002; Hattar et al., 2002) . Melanopsin-mediated ipRGC photoactivity provides sustained coding of ambient light irradiance for circadian rhythm photoentrainment and tonic pupil size regulation (Do & Yau, 2010; Lucas, 2013) .
Much like rhodopsin in rods and photopsins in cones, melanopsin is also a vitamin A-based photopigment that employs 11-cisretinal as its chromophore (Provencio et al., 1998) . After absorbing a photon, 11-cis-retinal is photoisomerized into all-trans-retinal, causing conformational changes in the opsin, and subsequently triggering the phototransduction cascade in the photoreceptor (Ebrey & Koutalos, 2001 ). The activated chromophore, all-transretinal, must be converted back to 11-cis-retinal for the photoreceptor to regain its photosensitivity. Because of the close proximity to the underlying retinal pigmented epithelium (RPE), all-transretinal leaves rods and cones, and is converted back to 11-cisretinal within the RPE. IpRGCs, however, are located in the inner retina distal from the RPE. Thus, the mechanism by which melanopsin-containing ipRGCs recycle their melanopsin chromophore without the close proximity to RPE has been a topic of active research. There is growing evidence (Matsuyama, Yamashita, Imamoto, & Shichida, 2012; Mure, Rieux, Hattar, & Cooper, 2007; Mure et al., 2009; Rollag, 2008; Teikari, 2012; Zhu et al., 2007) 
